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FUEL CELL SYSTEM 



FIELD OF THE IMVFNTTOKr 
The present invention relates to a fuel cell system 
5 preventing damage to a fuel cell at reducing electromotive 
force, e.g., a case in which a fuel cell at operating is 
stopped suddenly. 

BACKGROUND OF THE INVENTION 
1^ Conventionally, as for an art in this field, there is, 

e.g., Japanese Publication Patent Laid-Gpen No, 7-78624. 

Fig. 2 is a schematic block diagram, showing a 
conventional fuel cell system described in Japanese Patent 
Publication Laid-Open No. 7-78624. 
15 The fuel cell system has a motor 1 generating driving 

torque SI , A compressor 2 is connected to the motor 1 . The 
compressor 2 has a function taking in and compressing cathode 
active material A (e,g,,. oxygen, air or the like) and 
supplying cathode active material 32 whose amount depends 
20 on the number of revolutions of the motor 1. The cathode 
active material 32 is taken in to a fuel cell 3. A fuel 
blower 4 is provided in the fuel cell system and takes in 
anode active material F {e.g., fuel of hydrogen gas easy 
to undergo oxidation) and sends out anode active material 
25 S4. The anode active material S4 is taken in to the fuel 
cell 3. The fuel cell 3 has a cathode side gas chamber 3a, 
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a cathode 3b, an anode side gas chamber 3c, an anode 3d and 
an electrolyte layer 3e between the cathode 3b and the anode 
3d, The fuel cell 3 takes in the cathode active material 
S2 to the cathode side gas chamber 3a and takes in the anode 
active material S4 to the anode side gas chamber 3c, 
Moreover, the fuel cell 3 discharges reaction product S3a, 
S3c and S3e from the cathode side gas chamber 3a, the anode 
-Side ^ gas _ chambe r- ~- 3-c — and - the — e-1 ec-t ro ly-t-e - 1-ay e-r — 3 e 
respectively, and generates electromotive force S3 between 
the cathode 3b and the anode 3d. Load L is connected to 
the cathode 3b and the anode 3d. The reaction product S3a 
is- discharged via a turbine=5. The reaction product S3c 
is discharged by controlling pressure by a control valve 

Next, operation of Fig; 2 will now described. 

The cathode active riiaterial A is taken in to the 
compressor 2 and compressed, and the cathode active material 
S2 whose amount depends on the number of revolutions of the 
motor 1 is sent out from the" compressor 2. The cathode 
active material S2. is taken in t^O' the 'fuel eel 1 3, The anode 
active material F is taken in to the-fuel blower 4 and the 
anode active material S4 is- sent ^out to the . fuel cell 3. 
The fuel cell 3 takes in the -cathode active material S2 to 
the cathode side gas chamber 3a and takes in the anode active 
^^terial S4. to the anode- side ga-s chamber 3c. Moreover, 
the^ fuel :cell 3 : discharges the ^reaction product S3a, S3c 



and S3e from the cathode side gas chamber 3a, the anode side 
gas chamber 3c and the electrolyte layer 3e, respectively, 
and generates electromotive force S3 between the cathode 
3b and the anode 3d. 

The electromotive force S3 is controlled on the basis 
of the number of revolutions of the motor 1 and opening of 
the control valve 6 and supplied to the load L . The reaction 
product S3a is discharged via the turbine 5 and the reaction 
product S3c is discharged by controlling pressure by the 
control valve 6, 

However, the conventional fuel cell system in Fig-, 2 
has a following problem. 

Fig. 3 is a characteristic view showing a generation 
state of overshoot in pressure of the cathode active material 
52 and the reaction product S3a in the cathode side gas 
chamber 3a in Fig. 2. A vertical axis is pressure and a 
horizontal axis is time. 

In the fuel cell system in Fig. 2, v/hen a command for 
changing the electromotive force S3 is input, the time 
required for reducing the riumber of revolutions cf the motor 
I from 8000 rpm to 0 rpm of a target value is 1 second and 
the time required for reducing the opening of the control 
valve 6, e.g., from 8 0*" to 0** of a target value is 0,01 second. 
Specifically, before the motor 1 is stopped the control valve 
6 is closed. Therefore, as shown in a characteristic curve 
CI in Fig. 3, pressure of the cathode active material 52 



and the reaction product S3a in the cathode side gas chamber 
3a is PI kPa at operating. After a lapse of Tl second since 
an operation stopping command (i.e., 0 second) , the pressure 
is P2 kPa and overshoot is generated. The pressure is 
5 reduced gradually and becomes P3 kPa (where P2 » P3) , When 
overshoot is generated, cathode-anode differential 
pressure between the cathode side gas chamber 3a and the 
ang_dejsijde .g_a_^ than^a permi-ss-ib-le-va-lue- 
and there is a case in which the fuel cell 3 is damaged and 
10 destroyed. To solve this problem, Japanese Patent 
- Publication Laid-open No. 7-78624 proposes a fuel cell 
system as shown in Fig. 4. 

Fig. 4 is a schematic block diagram showing another 
conventional fuel cell system-'described in Japanese Patent 
15 Laid-open No. 7-78624. ' ' 

The fuel cell system has' a cathode-anode differential 
pressure gage 7 added to the fuel cell system iri Fig, 2. 
Reaction product S3a and ^ S"3c are taken in to the 
cathode-anode dif f erential pressure gage 7 and di f f erential 
20 pressure between the cathode ■^sad'e -gas chamber 3a and the 
anode side gas chamber 3c is measured to output measured 
result S7. A control portion* 8 is connected to an output 
side of the cathode-anode differential pressure gage 7, 
The measured result S7 is input to the control portion 8 
25 and a control signal S8 at a level proportional to the 
measured result S7 is output from the control portion 8. 
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A cathode-anode differential pressure valve 9 is connected 
to an output side of the control portion 8. The control 
signal S8 is input to the cathode-anode differential 
pressure valve 9 and the S3c is discharged from the 
cathode-anode differential pressure valve 9 at an opening 
proportional to the control signal S8. Therefore, 
differential pressure between the cathode side gas chamber 
3a and the anode side gas chamber 3c is kept within a 
permissible value and the fuel cell 3 is prevented from being 
damaged and destroyed. However, the fuel cell system has 
a problem that the fuel cell system has a cathode-anode 
differential pressure gage 7, the control portion 8 and the 
cathode-anode differential pressure valve 9 added to the 
fuel cell system in Fig. 2 therefore the number of parts 
is large and structure is complex. 
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^IIMMARX OF TH E TNVF.MTTOKf 

To solve the above-described problem, the present 
invention provides a fuel cell system comprising: 

a supply means taking in cathode active material, 
,supplying the cathode active material proportional to a 
level of a first control signal and detecting a flow rate 
of the cathode active material to generate a flow rate 
detecting signal; 

a fuel cell having a cathode side gas chamber, a, cathode, 
an anode side gas chamber, an anode and an electrolyte layer 



between the cathode- and the anode, taking in the cathode 
active material supplied by the supplying means to the 
cathode side gas chamber, taking in given anode active 
material to the anode side gas chamber, discharging first 
5 and second reaction product from the cathode side gas chamber 
and the anode side gas chamber, respectively, and generating 
electromotive force between the cathode and the anode; 

— a - -pr-essure - -regul-a-ting - -means having a — pressur e- 

regulating valve regulating pressure at discharging the 
10 first reaction product on the basis of a level of a second 
control signal and detecting an opening of the pressure 
regulating valve to generate an opening detecting signal. 

-The input signal indicating the target value of 
electromotive force of the fuel cell inputs the control means 
15 and the control means decides the target value of a flow 
rate of the cathode active material and the target value 
of the opening of the pressure regulating valve in accordance 
with the input signal. 'The first control signal in 
accordance with the flow rate of the cathode active material 
20 and the second control signal iii accordance with the target 
value of the opening of the pressure regulating valve are 
output. The cathode active material is taken in to the 
supplying means, the flow rate of the cathode active material 
proportional to the level of the first control signal is 
25 supplied and the flow rate detecting signal indicating a 
flow rate of the cathode active material is generated. The 

6 



I 



10 



target value of a flow rate of the cathode active material 
and is compared with the flow rate detecting signal by the 
control means, and when the flow rate detecting signal is 
larger than the target value of the flow rate, the first 
control signal for reducing the flow rate of the cathode 
active material is output, and when, the target value of the 
flow rate is larger than the flow rate detecting signal, 
the first control signal for increasing the flow rate of 
the cathode active material is output. 

The cathode active material supplied by the supplying 
means is taken in to the cathode side gas chamber of the 
fuel cell and the anode active material is taken in to the 
anode side gas chamber. The first and second reaction 
product are discharged from the cathode side gas chamber 
15 and the anode side gas chamber, respectively, and 
electromotive force is generated between the cathode and 
the anode. The presfsure at discharging the first reaction 
product is adjusted by the pressure regulating valve on the 
basis of a level of a second control signal and an opening 
detecting signal indicating ah opening of the pressure 
regulating valve is generated. The target value of the 
opening of the pressure regulating valve is compared with 
the opening detecting signal by the control means, and when 
the opening detecting signal is larger than the target value 
25 of the opening, the second control signal for reducing the 
opening is output, and when the target value of the opening 
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is larger than the opening detecting signal, the second 
control signal for increasing the opening is output. 

When the target value of electromotive force is reduced, 
e.g., in a case in which the fuel cell at operating is stopped 
5 suddenly, in the first control means, after a predetermined 
period of time has passed since a time of starting to reduce 
the level of the first control signal, the level of second 

~co~n t rolTsl g"ha 1 ~s ta"r t s ' to be re due e d". In th e s e cond -co n t r o 1— 

means, reducing speed of the level of the second control 
10 signal is decreased at an uniform ratio with respect to 
reducing - speed of the level of the first control signal. 
In the third control means, after a predetermined period 
of time has passed since a time of starting to reduce the 
. level of the first control 'signal , the level of second 
control signal starts to be reduced^ and reducing speed of 
the level of the second control signal is decreased at an 
uniform ratio with respect to reducing speed of the level 
of the first control signaP.-'-. 

20 BRIEFS DESCRTPT^TON" OF TKF H RAWTNt^S 

Fig. 1 is a block diagram of a fuel cell system of an 
embodiment of the present invention. 

Fig. 2 is a block diagram 'of a conventional fuel cell 
system. 

Fig,. 3 is a characteristic view of pressure in a cathode 
side gas -chamber 3a in Fig. 2. 
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Fig. 4 is a block diagram of another conventional fuel 
cell system. 

Fig, 5 is a flowchart of a first control means of Fig. 

1 . 

Fig, 6 is an operating characteristic view of a first 
control means of Fig. 1, 

Fig- 7 is a second flowchart of a second control means 
of Fig, 1, 

Fig. 8 is an operating characteristic view of a second 
control means of Fig. 1. 

Fig, 9 is a third flowchart of a third control means 
of Fig , 1 . 

Fig. 10 is an operating characteristic view of a third 
control means of Fig. 1. 

Fig. 11 is a characteristic view of pressure in a 
cathode side gas chamber 16a/ in Fig. 1, 

DESCRIPTION OF THF^^REFERRED EMBODIMENTS 
Fig. 1 is a block diagram showing an example of a fuel 
cell system of an embodj-iP.ent of the present invention. 

The fuel cell system has a motor 11 for generating 
driving torque Slla proportional to a level of a first 
control signal 18a. The Tiotor 11 is provided with a sensor 
(not shown) for detecting a number of revolutions and 
generating a flow rate detecting signal Sllb in accordance 
with the number of revolutions, A compreGscr . 12 is 



connected to the motor 11. The compressor 12 has the 
function of taking in and compressing cathode active 
material A such as, e.g., oxygen or air and supplying a flow 
rate of cathode active material S12 in accordance with the 
5 number of revolutions of the motor 11 by the driving torque 
Slla. The cathode active material S12 is taken in to a heat 
exchanger 13. The heat exchanger 13 has the function of 
cooling the "cathode "active" ma t erral ^ S 1 2 and -generating- a ■ 
cathode active material S13. The cathode active material 
10 S13 is taken to a filter 14 filtering the cathode active 
material S13 and sending out a cathode active material S14. 
The cathode active material S14 is taken to a pressure sensor 
15. The pressure sensor 15 takes in the cathode active 
material S14, detects pressure to generate a pressure 
15 detecting signal S15a and sends out a cathode active material 
S15b, The motor 11, the compressor 12, the heat exchanger 
13, the filter 14 and the pressure sensor 15 form a supplying 
means. The cathode active material S15b is taken to a fuel 
cell 16. 

20 The fuel cell 16 has a cathode side gas chamber 16a, 

a cathode 16b, an anode side gas chamber 16c, an anode 16d 
and an electrolyte layer 16e between the cathode 16b and 
the anode 16d, takes in the cathode active material S15b 
to the cathode side gas chamber 16a, takes in given anode 

25 active material F to the anode side gas chamber 16c, 
discharges first reaction product S16a, second reaction 
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product S16c and reaction product S16e from the cathode side 
gas chamber 16a, the anode side gas chamber 16c and the 
electrolyte layer 16e, respectively, and generates 
electromotive force SI 6 between the cathode 16b and the anode 
5 16d. A load L is connected to the cathode 16b and the anode 
16d, The reaction product S16a is discharged by 

controlling pressure by a pressure regulating means 17 (e , g. , 
pressure regulating valve) . The pressure regulating valve 
17 has the function of regulating pressure at discharging 
10 the reaction product S16a on the basis of a level of a second 
control signal S18b and detecting opening of the pressure 
regulating valve 17 to generate an opening detecting signal 
S17. A control means (e.g.., control portion) 18 is 

connected to the motor 11, the pressure sensor. 15 and the 
15 pressure regulating valve. 

An input signal Sc indicating a target value of the 
electromotive force S16 of the fuel cell 16 is input to the 
control portion 18 and the control portion 18 has the 
function of carrying out a first control signal generating 
20 means in which the control signal S18a is generated and 
output/ and a second control signal generating means in which 
the control signal S18b is generated and output. Moreover, 
the control portion 18 has the function of stopping the first 
and second control signal generating meanss when the 
25 pressure detecting signal S15a is larger than a 
predetermined threshold value. Furthermore, the control 
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portion 18 carries out a first control means in which after 
a predetermined period of time has passed since a time of 
starting to reduce the level of the control signal S18a, 
the level of control signal SlSb starts to be reduced, a 
.second control means in which reducing speed of the level 
of the control signal' S18b is decreased at an uniform ratio 
with respect to reducing- speed of the level of the control 
signal S18a, or a third control means in which the~ firVt " 
control means and the second control means are combined. 

Fig. 5 is a- flowchart for describing operation of a 
first control means of Fig .1 , Fig. 6 is an operating 
characteristic view of a first control means of Fig. 1, Fig. 
7 is a flowchart for describing operation of a second control 
means of Fig. 1. Fig, 8 is an'operating characteristic view 
of a second control means of Fig, 1, Fig, 9 is a flowchart 
for describing operation of a third control means of Fig, 
1. Fig. 10 is an operating- characteristic view of a third 
control means of Fig. 1, Fig.'ll is a characteristic view 
of pressure in a cathode sides gas chamber 16a in Fig. 1. 
In Fig. 6, 8 and 10, a left side vertical axis is the number 
of revolutions of the motor. 11, a right side vertical axis 
is the opening of the pres sure regulating valve 17 and a 
horizontal axis is time. ^ In Fig. 11, a vertical axis is 
pressure and a horizontal axis is time. 

Operation (l)-{5) of Fig.l will now be described by 
referring to these drawings. 
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(1) Operation of the first control signal generating means 
The input signal Sc is input to the control portion 
18 and the control signal S18a is output from the control 
portion 18. The control signal S18a is supplied to the 
5 motor 11 and the driving torque Slla proportional to a level 
of the control signal S18a is generated from the motor 11. 
The flow rate detecting signal Sllb in accordance with the 
number of revolutions is output from the motor 11. In this 
case, the control portion 18 decides a target value of a 
10 flow rate of the cathode active material S 1 5b and a target 
value of the opening of the pressure regulating valve 17 
in accordance with the input signal Sc. The target value 
of the flow rate is compared with the flow rate detecting 
signal Sllb, and when the flow rate detecting signal Sllb 
15 is larger than the target value of the flow rate, the control 
signal S18a for reducing the cathode active material S15b 
is output- When the target value of the flow rate is larger 
than the flow rate detecting signal Sllb, the control signal 
S18a for increasing the cathode active material S15b is 
20 output. The driving torque Slla is transferred to the 
compressor 12 and the cathode active material A is taken 
in to the compressor 12 and compressed to send out the cathode 
active material S12. 

The cathode active material S12 is taken in to the heat 
25 exchanger 13 and cooled, and the cathode active material 
S13 is sent out from the heat exchanger 13. The cathode 
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active material S13 is taken in to the filter 14 and filtered, 
and the cathode active material S14 is sent out from the 
filter 14. The cathode active material S14 is taken in to 
the pressure sensor 15 to detect pressure, and the pressure 
5 detecting signal S15a and the cathode active material S15b 
are sent out. The cathode active material S15b is taken 
-^ -i^- t? the fuel cell 16, In the fuel cell 16, the cathode 

active material S15b is taken in to the cathode side gas^ ^ ^ ' ~ 
chamber 16a and the anode active material F is taken in to 
10 the anode side gas chamber 16c . The reaction product SI 6a, 
S16c and- Sloe are discharged from the cathode side gas 
chamber 16a, the anode side gas chamber 16c and the 
electrolyte layer 16e, respectively, and the electromotive 
force S16 is generated between the cathode 16b and the anode 
16d, the electromotive force S16 is supplied to the load 
L. 

(2) Operation of the second control signal generating 
means 

The reaction product S16a is discharged by controlling 
pressure by the pressure reguiating valve 17 on the basis 
of the level of the control signal S18b, In this case, the 
control portion 18 compares the target value of the opening 
of the* pressure regulating valve 17 with the opening 
detecting signal S17, and when the opening detecting signal 
25 517 is larger than the target value of the opening, the 
control signal'-SlBb for reducing the opening is output. 
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When the target value of the opening is larger than the 
opening detecting signal S17, the control signal S18b for 
increasing the opening is output. The pressure detecting 
signal S15a is input to the control portion 18 and compared 
5 with the predetermined threshold value, and when the 
detecting signal S15a is larger than the predetermined 
threshold value, the first and second control signal 
generating means is stopped. 

(3) Operation of the first control means 
10 In operation of the first control means, when the level 

of the control signal S18a is reduced on the basis of the 
input signal Sc, e.g., a case in which a fuel cell 16 at 
operating is stopped suddenly, after a predetermined period 
of time (e.g., Tl second) has passed since a time of starting 
15 to reduce the level of the control signal SlSa, the level 
of the control signal S18b starts to be reduced. 
Specifically, as shown in Fi.g, 5, the target value of the 
electromotive force S16 is decided (STl) and the target 
values of the number of revolutions of the motor 11 and the 
20 opening are decided (ST2) . Present values of the number 
of revolutions of the motor 11 and the opening are detected 
and differences between the present values and the target 
values are calculated {ST3) , Delay time X of the pressure 
regulating valve 17 is decided (ST4) and control of the 
25 number of revolutions of the motor 11 is started (ST5) , 
After the delay time X has passed, control of the opening 
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is started {ST6) . The number of revolutions of the motor 

11 and the opening reach the target value (ST7) and the 

electromotive force S16 reaches the target value (ST8) 

Therefore, e.g., as shown in Fig. 6, at the time of starting 

to reduce the level of the control signal S18a (i.e., 0 

second) , the number of revolutions of the motor 11 is Nl 

- rpm- and reduced, to _N2 rpm after T3. The time of starting 

to reduce the level of the control signal S18b is set at 

Tl from the time of starting to reduce the level of the 

control signal S18a. The opening of the pressure 

regulating valve 17 is 6 1 degree at Tl and reduced to 0 
2 degree at T2 . 

(4) Operation of the second control means 

In operation of the second control means, when the 
level of the control signal S18a is reduced on the basis 
of the input signal Sc, reducing speed of the level of the 
control signal SlSb is controlled to be decreased at an 
uniform ratio (e.g., 1.25 times) with respect to reducing 
speed of the level of the cohtrol signal S18a- 
Specif ically, as shown in Fig. 7, the target value of the 
electromotive force S16 is decided (STll) and the target 
values of the number of revolutions of the motor 11 and the 
opening are decided (ST12) . Present values of the number 
of revolutions of the motor 11 and the opening are detected 
and differences between the present values and the target 
values are calculated (ST13) . Required time for reducing 
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the number of revolutions of the motor 11 to the target value 
is decided (ST14) and required time for closing the pressure 
regulating valve 17 to the target value is decided (ST15) . 
Control of the number of revolutions ■ of the motor 11 is 
started (ST16) and control of the opening is started (ST17) 
The number of revolutions of the motor 11 and the opening 
reach the target value (ST18) and the electromotive force 
S16 reaches the target value (ST19) . Therefore, e.g., as 
shown in Fig. 8, at the time of starting to reduce the level 
of the control signal SlSa (i.e., 0 second), the number of 
revolutions of the motor 11 is Nl rpm and reduced to N2 rpm 
after T3 . At the time of starting to reduce the level of 
the control signal SlSb (i.e., 0 second), the opening of 
the pressure regulating valve 17 is 5 1 degree and reduced 
15 to 0 2 degree at T4. 

(5) Operation of the second control means 

In operation of the third control means, the operation 
of the first control means and the operation of the second 
control means are combined. Specifically, after a 

predetermined period of time (e.g., Tl second) has passed 
since a time of starting to reduce the level of the control 
signal SlSa, reducing speed of the level of the control 
signal SlBb is controlled to be decreased at an uniform ratio 
(e.g., 1.25 times) with respect to reducing speed of. the 
level of the control signal S18a. Specifically, as shown 
in Fig. 9, the target value of the electromotive force S16 
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is decided (ST21) and the target values of the number of 
revolutions of the motor 11 and the opening are decided 
(ST22) . Present values of the number of revolutions of the 
motor 11 and the opening are detected and differences between 
5 the present values and the target values are calculated 
(ST23) . Required time for reducing the number of 

revoiut-Lon-s -of -the motor.ll to the target value is decided 
(ST24) and required time for closing the pressure regulating 
valve 17 to the target value is decided (ST25) . Delay time 
10 Y of the pressure regulating valve 17 is decided (ST26) and 
control -of the number of revolutions of the motor 11 is 
started. (ST27 ) . After the delay time X has passed, control 
of the opening is started {ST28). The number of 

revolutions of the motor 11 and the opening reach the target 
15 value (ST29) and the electromotive force S16 reaches the 
target value (ST30) . Therefore, e.g., as shown in Fig. 10, 
at the time of starting to reduce the level of the control 
signal S18a (i.e., 0 second)/ the number of revolutions of 
the motor 11 is Nl rpm and reduced'to N2 rpm after T3 . " The 
20 time of starting to reduce the level of the control signal 
S18b is set at Tl from the time of starting to reduce the 
level of the control signal S18a. The opening of the 
pressure regulating valve 17 is 6 1 degree at Tl and reduced 
to 0 2 degree at T5. In cases in which the first, second 
25 and third control means are carried out, pressure of the 
cathode active material S15b and the reaction product SI 6a 
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in the cathode side gas chamber 16a are, as characteristic 
curves CI, C2 and C3 shown in Fig, 11, Pll kPa, P12 kPa and 
P13 kPa, respectively, with respect to PI kPa. These are 
reduced substantially from overshoot of P2 kPa in a 
conventional characteristic curve CI, 

As described above, in operation of the first control 
means of the present embodiment, after a predetermined 
period of time has passed since the time of starting to reduce 
the level of the control signal S18a, the level of the control 
signal S18b starts to be reduced. Therefore, overshoot of 
pressure of the cathode active material S15b and the reaction 
product SI 6a in the cathode side gas chamber 16a is reduced 
and the fuel cell 16 is prevented from being broken. In 
operation of the second control means, reducing speed of 
the level of the control signal S18b is controlled to be 
decreased at an uniform ratio with respect to reducing speed 
of the level of the control signal S18a, Therefore, as with 
operation of the first control means, overshoot of pressure 
of the cathode active material SI 5b and the reaction product 
SI 6a in the cathode side gas chamber 16a is reduced and the 
fuel cell 16 is prevented from being broken. In operation 
of the third control moans, the operation of the first 
control means and the operation of the second control means 
are combined. Therefore, overshoot of pressure of the 
cathode active material SlSb and the reaction product S16a 
in the cathode side gas chamber 16a is reduced further and 
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the fuel cell 16 is prevented from being broken . Moreover, 
the fuel cell system does not required a conventional 
cathode-anode differential pressure gage 7 and cathode- 
anode differential pressure valve 9. Therefore, the fuel 
cell system with comparatively simple structure is provided, 
which is prevented from damage at inputting a command for 

- changing el ectjromotive force of the fuel cell at operating. 

The present invention is not limited to the above- 
described embodiments and can be modified variously. As 
for a modification, there is, e.g., the following 

..modification. 

(a) In the first control means of the present embodiment, 
a period of time from the time of starting to reduce the 
level of the control signal -SrSa to the time of starting 
to reduce the level of the control signal S18b is not limited 
to Tl second and may be any period of time. 

(b) In operation of the second control means, the ratio 
of reducing speed of the level- of the control signal SI 8b 
with respect to reducing speed- of the level of the control 
signal S18a is not limited to 1. 25 times and may be any ratio. 

As described above in detail, according to the present 
invention, in the first control means, after a predetermined 
period of time has passed since the time of starting to reduce 
a level of a first control signal, a level of a second control 
signal starts to be reduced- Therefore, overshoot of 
pressure of cathode active material and reaction product 
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in cathode side gas chamber of the fuel cell is reduced and 
fuel cell is prevented from being broken. In operation of 
the second control means, reducing speed of the level of 
the second control signal is controlled to be decreased at 
an uniform ratio with respect to reducing speed of the level 
of the first control signal. Therefore, as with operation 
of the first control means, overshoot of pressure of the 
cathode active material and the reaction product in the 
cathode side gas chamber is reduced and the fuel cell is 
prevented from being broken. In operation of the third 
control means, the operation. of the first control means and 
the operation of the second control means are combined. 
Therefore, overshoot of pressure of the cathode active 
material S15b and the reaction product in the cathode side 
gas chamber are reduced farther and the fuel cell 16 is 
prevented from being broken. Moreover, the fuel cell 
system does not required a cathode-anode differential 
pressure gage and cathode-anode differential pressure valve 
mounted on a conventional fuel cell. Therefore, the fuel 
cell system with comparatively simple structure is provided, 
which is prevented from damage in an emergency stop state 
of the fuel cell at operating. 
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WHAT IS CLAIMED IS: 



1- A fuel cell control system comprising at least 
one fuel cell having anode^ and cathode, comprising: 
5 air supplying means for supplying pressurized air to 

an inlet of cathode of said fuel cell, 
" ~ ~-~ -P2^essuj.3^Qg^j^^j.j_^g regulating pressure of 

reactant gas discharged from said cathode of said fuel cell, 
control .means for calculating control amount of said 
10 air supplying means and control amount of said pressure 
. regulating means on the basis of target electric power of 
cell , and . . 

said control means for- changing the control amount of 
■ said pressure regulating means after a predetermined time 
15 has passed beyond said target electric power when s^id target 
electric power of fuel cell and control amount of said air 
supplying means are changed. - 

2. A fuel cell control system comprising at least 
one fuel cell having anode and cathode, comprising: 

.^i^ supplying means for supplying pressurized air to 
an inlet of cathode of said fuel cell, 

pressure regulating means- for regulating pressure of 
reactant gas discharged from said cathode of said fuel 
cell, 

2^ control means for calculating control amount of said 

air supplying means and control amount of said pressure 
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regulating means on the basis of target electric power of 
cell, and 

said control means for reducing the changing speed of 
control amount of said pressure regulating means at a 
constant proportion when said target electric power of fuel 
cell and controJ. amount of said air supplying means are 
changed . 

3. A fuel cell control system comprising at least one fuel 
ceil having anode and cathode, comprising: 

air supplying means for supplying pressurized air to 
an inlet of cathode of said fuel cell, 

pressure regulating means for regulating pressure of 
reactant gas discharged from said cathode of said fuel cell, 
control means for calculating control amount of said 
air supplying means and control amount of said pressure 
regulating means on the basis of target electric power of 
cell, and 

said control means in combination of the means 
disclosed in claim 1 in which control means for changing 
the control amount of said pressure regulating means and 
another control means disclosed in claim 2 in which control 
means for reducing the changing speed of control amount of 
said pressure regulating means at a constant proportion when 
said target power of fuel cell and control amount of said 
air supplying means are changed. 
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ABSTRACT OF THR DT.SrT.n.9TTPF. 



An input signal Sc is input to a control portion 18 
and a control signal S18a is output. The control signal 
5 S18a is supplied to a motor 11 and driving torque Slla of 
the motor 11 is transferred to a compressor 12. Cathode 
active matei^ial -A_ is, compressed by the compressor 12 and 
cathode active material S12 is sent out. The cathode active 
material S12 passes through a heat exchanger 13, a filter 

10 14 and a pressure sensor 15, and cathode active material 
S15 is sent out. The cathode active material S15 is taken 
in to a fuel cell 16 and reaction product S16a, S16c and 
S16e are discharged to generate electromotive force S16. 
The reaction product S16a is- discharged on the basis of a 

15 level of a control signal SlSb by controlling pressure by 
a pressure regulating valve 17. When a level of the control 
signal S18a is reduced, after a predetermined period of time 
has passed since a time of starting to reduce the level of 
the. control signal S18a, the level of control signal S18b 

20 starts to be reduced. 
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